Background: The association of early maternal birthing age with smaller children has been widely observed. However, it is unclear if this is due to confounding by factors such as socioeconomic status, or the age at which child growth restriction first occurs. Objective: To examine the effect of early maternal birthing age on the first-born child's height-for-age in a sample of developing countries in Africa, Asia, and Latin America. Design: Cross-sectional data from Demographic Health Surveys from 18 countries were used, to select the first-born child of mothers aged 15Á24 years and a range of potential confounding factors, including maternal height. Child length/height-for-age z-scores (HAZs) was estimated in age bands of 0Á11, 12Á23, 24Á35, 36Á47, and 48Á59 months; HAZ was first compared between maternal age groups of 15Á17, 18Á19, and 20Á24 years. Results: 1) There were significant bivariate associations between low child HAZ and young maternal age (71 of 180 possible cases; at p B0.10), but the majority of these did not persist when controlling for confounders (41 cases, 23% of the 180). 2) For children B12 months, when controlling for confounders, three out of seven Asian countries showed a significant association between lower infant HAZ and low maternal age, as did six out of nine African countries (15Á17 or 15Á19 years vs. the older group).
Introduction
Although the number of babies born to adolescent mothers has significantly decreased since 1990, approximately 16 million adolescents aged 15Á19 years still contribute about 11% of all births in the world (1) . In particular, 95% of childbirths by adolescents occur in developing countries, and child marriage ( B18 years) is widespread (1) . Approximately 90% of adolescent pregnancies in developing countries occur within marriages (2) .
A recent systematic review synthesized results from studies in different countries on the effects of maternal age on maternal and child nutrition status (3) . This review found that an early age at first birth (B15 years or B2 years post-menarche) increased risks of low birth weight, preterm birth, and maternal anemia, but it noted that 'many of the differences observed among older teenagers with respect to infant outcomes may be because of socioeconomic or behavioural differences, although these may vary by country/setting' (3, p. 259). A World Health Organization (WHO) multi-country study based on data from 29 African, Asian, Latin American, and Middle Eastern countries found that adolescent mothers (10Á19 years) were prone to an increased risk of adverse birth outcomes when compared with adult mothers (20Á24 years) after controlling for covariates (4) . Another study using Demographic Health Survey (DHS) data from 55 low-and middle-income countries (LMICs) found that first-born children, aged 12Á60 months, of mothers aged younger than 27 years (compared to 27Á29 years) had higher risk ratios for infant mortality (B12 months) and child stunting, underweight, diarrhea, and anemia among children, after adjusting for parental, household, and social factors (5) . A further study of birth cohorts in five countries found that children born to adolescent mothers aged 19 years or younger (compared to those 20Á24 years) had an increased risk of low birth weight, preterm birth, and child stunting at 2 years of age, after adjusting for covariates, and in addition, the mothers were at risk of not completing their secondary education (6) .
Global Health Action
Child growth patterns vary by geographic region (7, 8) , and regional patterns of the effects of early age at first childbirth on child growth have not been clear. A recent study covering 61 LMICs identified regional differences in the effect of early age at childbirth (9) . Additionally, the patterns of child development could be different depending upon the age of the child.
The present study aims to examine the effect of young maternal age on the first-born child's (0Á59 months) linear growth using data from 18 DHSs. Height-for-age measures a child's linear growth, and the indicator (height-for-age z-scores, HAZs) compares the child's height at a given age with international references, available from WHO. The z-score is the difference between the height at a given age and the reference (median), divided by the standard deviation of the reference at that age. This partly compensates for the difference in growth rates by age, allows data from different ages to be pooled, and is considered to be applicable to all children (10) . Children below (2 z-score are considered stunted, and this prevalence is used as a measure of the extent of malnutrition, by age group, geography, and socioeconomic status (SES).
The results are intended to inform program planning aimed at mitigating any adverse effects of too-young motherhood on the child, recognizing that the long-term solution is in preventing adolescent pregnancies. The analyses in this study are based on a broader body of work in which a number of aspects of child marriage were explored (11, 12) .
Methods

Data
This study uses DHS data from 18 LMICs from three regions. DHSs are nationally representative household surveys conducted with support from the United States Agency for International Development and other donors (13) . The DHS project surveys women aged 15Á49 years and collects information on many demographic and health indicators. Height and weight data are collected for all children under 5 years old (14) . Depending on the country, the surveys may contain additional modules that include sub-samples (14) . The DHS adopts the stratified cluster randomized design to select household samples (15) . Sampling weights are calculated from the selection probabilities at each sampling stage (15) .
The study was limited to countries in Asia, Africa, and Latin America to cover the most likely largest effects. Only the most recent survey from each country was selected. The following surveys were used: Burkina Faso 
Sample
There were 18 separate datasets used, as described by DHS (17) , with sample sizes (unweighted) ranging from 359 to 10,274. The total number of cases was 30,685. For each DHS, the sample was restricted to first-born children aged 0Á59 months of mothers who reported delivering at ages 15Á24 years. The restricted samples only include observations that have information on the child's age, maternal age at first birth, and child's HAZ (weighted n032,042). Records for outlier cases with child's HAZ of (5.00 or below or 4.01 and above and those with missing data (12%) were excluded.
Variables
Annex Table 1 presents key variables used in this study. The dependent variable of interest was the child's HAZ, based on WHO standards (10), either as the continuous variable or as 'stunting', B(2.0 HAZ. As an approximation, a change in 0.1 standard deviation in HAZ is equivalent to a change of approximately 2.5 percentage points in stunting. This ratio is used occasionally in displaying mean calculated HAZs as stunting prevalence changes to provide a more easily understood indicator. In descriptive tables, stunting values are calculated directly from the data (i.e. each individual child is scored as stunted or not).
The main explanatory (independent) variable was the maternal age at first birth. We tested for the effects of maternal age by using two different age groups (15Á17 years Soo Hyun Yu et al.
vs. 18Á24 years; and 15Á19 years vs. 20Á24 years). We used the two different age comparisons because, in some countries, the prominent differences in HAZ were, for infants, between the 15Á17 year maternal age group and the 18Á24 year maternal age group, while for children aged 12Á23 months prominent differences were observed for the 15Á19 year versus 20Á24 year maternal age groups. As a result, it was necessary to investigate both comparisons, that is, maternal age 15Á17 years versus 18Á24 years, and maternal age 15Á19 years versus 20Á24 years. Births to mothers older than 24 years of age were not included, as the 20Á24 years group was considered to be more comparable with younger ages, and the sample size was adequate. Maternal age at first birth was determined using the formula '(Date of birth for the first born child-Respondent's date of birth)/12' (18). In the regressions, maternal age was entered as a dichotomous variable for the age range. Regressions were run separately for the two maternal age comparisons.
Potential confounders were selected taking into account results of published analyses (5, 19Á25) . They were included in all multivariable analyses as follows: a binary indicator for maternal education attainment (1: secondary and higher, 0: none or primary), maternal height (B120 cm or outliers were excluded), a binary indicator for the wealth index (1: poorest, 0: poorer, middle, richer, richest), a binary indicator for presence of a toilet (1: not improved or shared toilet, 0: improved but not shared toilet), a binary indicator for drinking water quality (1: not improved water, 0: improved water, some were excluded because of the small percentage.), a binary indicator for the type of roofing (1: natural, 0: rudimentary or finished; was not available in the Egypt survey), a binary indicator for the place of delivery (1: non-facility delivery, 0: facility delivery), child's age (in months), child age squared (for a better fit in the analysis), a binary indictor for the sex of child (1: female, 0: male), and a binary indicator for the type of birth (1: multiple, 0: singleton). The wealth index is a proxy indictor for the cumulative living standard of households (26) . Five wealth quintiles were developed by the DHS program with support from the World Bank based on selected household assets and housing conditions using principal components analysis (26) .
Statistical analysis
The following steps were carried out to conduct the statistical analysis.
First, we generated descriptive characteristics of children and their mothers using the sampling weights provided in the datasets.
Second, we investigated associations between maternal age at first birth and child HAZ, and maternal age at first birth and the prevalence of stunting (HAZ B(2 SDs) within 12-month child age bands using independent samples t-tests. Two different maternal age groups were used in the analysis: 15Á17 years versus 18Á24 years and 15Á19 years versus 20Á24 years.
Third, when bivariate associations were significant (using the threshold pB0.1), the coefficients of maternal age group on child's HAZ (15Á17 years vs. 18Á24 years, 15Á19 years vs. 20Á24 years) were further estimated using multivariable linear regression, controlling for maternal education attainment, maternal height, the wealth index, the place of delivery, type of toilets, type of drinking water sources, type of roofing materials, child's age (age and squared child age), the sex of child, and type of birth. Among the country-and age-specific models, potential confounders were removed where data were missing. All models were estimated separately by country and child's 12-month age band. Although many models were estimated in conducting the analysis, the results shown include only the models with all covariates, including mothers' height.
Fourth, interactions of maternal age with socioeconomic indicators (e.g. maternal education and wealth index) on HAZ within age bands were tested in developing the regression models. Where significant (pB0.1) the interactions were further examined in tables showing mean HAZ by maternal age and maternal education or wealth index category (equivalent to the dummy variables in the models). Eighteen significant interactions were observed, of which only four showed sample sizes per cell considered adequate (n]30) on tabulation. These four are described in the results section.
For regression analysis, both unweighted and weighted regressions were estimated. However, only the weighted regressions are presented in the results section.
Finally, we studied whether these effects, at different ages, differ by child's age and geographic region. Within this, the question arises as to whether these effects are biological (from the mothers' young age and development) or socioeconomic (e.g. if young mothers are poorer or less educated). As sample sizes by age groups (mothers' and children's) differed widely, with smaller samples increasing p-values, we included associations where pB0.1.
All analyses were conducted using SPSS version 22 (27) .
Ethical statement
The research protocols of each of the surveys used were reviewed and approved by the ethical review boards of ICF International and the host country (28) . Informed consent procedures were administered to respondents prior to participation (28) .
Results
The child growth patterns in the 18 countries showed the usual fall in HAZ from 0 to 12 months (see Fig. 1aÁc ), and these were similar in shape in all regions. In the African and Asian countries, the average HAZs fell to around (2.0 SDs by 12Á23 months, and beyond this age remained low. Most HAZ deficits develop in the first 1 or 2 years of life, on average, with some catch-up in year 4. The values of HAZ and stunting prevalence by child age band (0Á11 months, 12Á23 months, etc.), for maternal ages of 15Á17 years, 18Á19 years, and 20Á24 years, were plotted for the 18 countries. To clarify the interpretation, examples for Tanzania, Bangladesh, and India, shown in the Fig. 2aÁf , are described in detail below.
For Tanzanian infants 0Á11 months, HAZ was significantly (p00.015) lower among children of mothers of 15Á17 years (Fig. 2a) . By 12Á23 months, this difference had largely attenuated. At 24Á35 months, both the groups of children from maternal age (at first birth) of 15Á17 years and 18Á19 years were lower in HAZ, than those with maternal age at first birth of 20Á24 years; (comparing children of mothers 15Á17 years and 18Á19 years at first birth combined, with children of mothers 20Á24 years for children of 24Á35 months, pB0.001). These HAZ results are reflected in the stunting prevalences shown in Fig. 2b . They show that the effect size for stunting is considerable Á for example, about 17 percentage points at 12Á23 months between 15Á19 years and 20Á24 years of maternal age.
In Bangladesh ( Fig. 2c and d ) at 0Á11 months, children born to the youngest mothers aged 15Á17 years had 0.44 lower HAZ compared with mothers of 18Á24 years (p B0.001), equivalent to about 12 percentage points in stunting (Fig. 2d) . This difference decreased at 12Á23 months, reappearing after 24 to 35 months. As in Tanzania, the difference for infants was between the 15Á17 year maternal age and the other two groups, but by 24Á35 months this shifted to 15Á19 years compared with 20Á24 years. Overall, the HAZ differences were 0.2Á0.4 HAZ, which is around 7 percentage points of stunting.
In India, HAZ and stunting differences are similar to the other examples ( Fig. 2e and f) . The effect size was approximately 0.4Á0.6 HAZ, equivalent to about 10Á20 percentage points of stunting, and p-values all B0.001, related to larger sample sizes. As seen in both graphs ( Fig. 2e and f), differences were found here for all child ages and between all three of the maternal age bands (15Á17 years, 18Á19 years, and 20Á24 years). Effect sizes were about 15 percentage points of stunting in every age group.
Nonetheless, in India as well as Tanzania and Bangladesh, the prominent differences were for infants, between the 15Á17 year maternal age group and the others, switching at 12Á23 months to the HAZ deficit being between the 15Á19 year maternal ages compared with 20Á24 years. From this, it is clearly necessary to investigate comparisons using two different categorizations of maternal age Á maternal age 15Á17 years versus 18Á24 years, and 15Á19 years versus 20Á24 years. Following this observation, in summarizing the results (e.g. Table 3 ), the comparison for 0Á11 month infants uses the maternal age groups comparisons of 15Á17 years versus 18Á24 years. For children of 12Á23 months and older, maternal ages of 15Á19 years versus 20Á24 years are used.
This analysis was applied to each of the 18 countries. In investigating bivariate associations for both maternal age comparisons (15Á17 years vs. 18Á24 years; and 15Á19 years vs. 20Á24 years), there were 180 potential associations (90 for 18 countries with 5 child age bands, and 90 further cases with alternative maternal age bands). Of these, 71 (39%) were significant at pB0.10, and these were investigated further (The 71 cases are negative associations between young maternal age and child HAZ.). These results are shown in Tables 1 and 2 in the third and fourth columns (Model 0: 'B' (coefficient), 'p-value'); this gives the difference in HAZ by child age group. For example, in Bangladesh from Tables 1 and 2 , the difference in HAZ at 0Á11 months was 0.44 comparing 15Á17-year-old mothers with 18Á24 years (Table 1) , and 0.29 comparing 15Á19 year maternal age with 20Á24 years (Table 2 ). These differences derive from the same results as shown for Bangladesh 2011 in Fig. 2c .
These bivariate associations with p B0.1 were tested for possible confounding, by ordinary least squares regression with HAZ as the dependent variable. Of the 71 cases, 41 remained significant with pB0.10 after controlling for potential confounders (58% of the 71 significant cases; 23% of the original 180). The potential confounders as noted earlier were age (age and age squared), child's sex, maternal height, and the dummies for maternal education, the wealth index, toilet, water, roofing, the place of delivery, and multiple births. By region, the 41 cases were as follows: 21 cases of 34 in Africa (62%), and 20 out of 37 in Asia and Latin America (54%). In other words, by our calculations, 38% of the bivariate associations in Africa were probably spurious, due to confounding, and about half were spurious in Asia and Latin America. However, 41 cases (23% of the original 180) appeared robust, and these were studied further. Continuing with the Bangladesh example presented above, there was a (0.44 HAZ difference for 0Á11 month children between maternal age groups of 15Á17 years versus 18Á24 years (Table 1) . In the regression model (Model 1 in Table 1 ), the coefficient value was reduced to (0.245 (p00.062). Comparing maternal ages of 15Á19 years with 20Á24 years, the difference of (0.29 HAZ (Table 2 , Bangladesh) resulted in a coefficient of (0.135 (p 00.317 and was therefore not considered statistically significant). Similarly, for the Tanzania example (Table 1 and Tanzania data), the bivariate differences that remained significant in the models were for children of 0Á11 months (p00.042) and the coefficient reduced from (0.47 to (0.375. At 24Á35 months (p00.001, for 15Á19 vs. 20Á24 year maternal age groups), the coefficients were (0.69 and (0.614, respectively.
In India, all the differences except for 36Á47 months remained significant when controlling for confounders (Tables 1 and 2 , India example). This was partly because of the larger sample sizes; however, the coefficients (equivalent to the effect sizes) although reduced were similar to those in other countries, such as Bangladesh. This suggests that these are real effects, not just a result of small sample sizes.
One way to summarize these findings is to note the number of countries that show significant effects (bivariate and adjusted) by child age group. These results are given in Table 3 . The comparisons between the 'bivariate' and 'multivariable' rows show that some conclusions from the bivariate associations may be spurious Á for example, in half the cases in the 12Á23 month age group.
As discussed earlier, the maternal age HAZ association uses the 15Á17 year versus 18Á24 year maternal age comparison for children aged 0Á11 months. The effect (multivariable) is seen in five of the nine African countries, three of the seven Asian, and none of the Latin American countries. At 12Á23 months, the effect (comparing 15Á19 year with 20Á24 year maternal age groups) appeared in three out of the nine African countries, and one out of the eight Asian countries (India). There was a significant effect in one of the two Latin American countries (the Dominican Republic).
The adverse effect of young maternal age was common among children above 36 months and more frequent in Asia in children aged 48Á59 months. This reappearance was unexpected, and possible explanations are put forward in the discussion section. When this adverse effect appeared after 24 months in certain countries, it tended to persist, for example, in Asia in Bangladesh and India, and in Africa in Burkina Faso and Mozambique. We can be more confident of the later adverse effect in Bangladesh, India, Burkina Faso, and Mozambique, as shown in Fig. 3 .
There were some differences in the frequency and size of the effects across the three regions by child age. The adverse effects on HAZ of young maternal age tended to wane with age, in terms of frequency of countries affected, from about 40% affected at age 0Á11 months to 20% after 36 months. The effect is more pronounced in African countries. The results in Fig. 3 illustrate the effect sizes, which are expressed here as prevalences, calculated Table 3 . Associations of significantly (p B0.10) different height-for-age z-scores (HAZs) of children, in 12-month age bands, comparing younger mothers with older mothers, bivariate and controlling for potential confounders Bivariate  5  4  3  3  3  9   Multivariable  5  3  2  1  2  Asia  Bivariate  4  3  3  3  3  7   Multivariable  3  1  2  1  2   Latin America  Bivariate  0  2  1  1  1  2   Multivariable  0  1  1  1  0   Total  Bivariate  9  9  7  7  7  18   Multivariable  8  5  5  3  4 Children's HAZ were compared by maternal age as for 0Á11 month infants, 15Á17 years versus 18Á24 years, and for older ages, ]12 months, 15Á19 years versus 20Á24 years; if the bivariate association had pB0.10, the country was included under 'bivariate'; if this association continued significant when controlling for potential confounders the country was also included under 'multivariable'. The multivariable method controlled for the following potential confounders: maternal education attainment, maternal height, wealth index, domestic water supply, place of delivery, roofing, toilet, child's age, child age squared, sex of child, type of birth (multiple/singleton).
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from those coefficients in Tables 1 and 2 with pB0.1 in the multivariable models. The effects sizes are about double in Africa compared with Asian countries. Some interactions were studied. These are described in the Methods section. Significant (pB0.1) interaction terms were found in 18 cases, in six countries. Of these, three in India and one in Mozambique gave apparently robust sample sizes by cell on tabulation. The India results showed that at 12Á23 and 48Á59 months, the interaction was in the direction that suggested that both higher maternal age and higher SES together were associated with higher HAZ. As an example, the interaction of maternal age and poverty for children aged 48Á59 months is shown in Table 4 where the only cell with improved HAZ had higher maternal age and less poverty. Results for children of 12Á23 months by education were very similar. For children of 0Á11 months, the effect of education was much larger in the younger maternal age group. In Mozambique, the interaction for 0Á11 month children was such that the children of better educated younger mothers had lower HAZ. This was unexpected, but not followed up further in this study.
Discussion
Studies of the effects of young maternal age on birth weight and growth generally show that the findings vary by context and conclude that the relative roles of biological, socioeconomic, and child care factors are difficult to disentangle (3, 5, 29) . Here we examined the association between young maternal age and low height-for-age in children aged 0Á59 months in five 12-month age bands, in 18 countries. Of these, 39% of the associations (71 cases) had p B0.1, and 61% showed no bivariate association. When these 71 cases were studied by regression including a range of potential confounders, 41 (58%; 23% of the original cases) remained with pB0.1, suggesting that in these cases the association was caused by the mothers' young age. However, this association was in most cases only at certain child ages and was inconsistent between countries. Overall, this supports the idea that in some cases, the links between young maternal age and child growth may be causal (e.g. through epigenetic effects, discussed later), but at the same time confirms that a majority of associations (in these countries) are due to socioeconomic related differences, not to mothers' young ages. This therefore suggests they are not biological effects alone.
There is some evidence that leads us to expect differences by region. The robust associations between young maternal age and child height were more evident in the older ages (with this likely to be due to low birth weight).
A distinction by race was demonstrated in the United States, when teenage pregnancies in white adolescents were at risk of low birth weight, whereas the risk was not increased for black adolescent pregnancies (30) . Further, there are clear differences in the incidence of low birth weight between Africa and Asia, for example, in 2000, Child's Age (months) Fig. 3 . Bangladesh, India, Burkina Faso, and Mozambique: change in stunting levels (calculated from height-for-age z-score (HAZ) coefficients) with maternal age, controlling for confounders (Data taken from Tables 1 and 2 ). Tables 1 and 2 , in six out of nine African countries, and three out of seven Asian countries, a lower height-for-age was found in 0Á11 month children. However, the relative roles of preterm birth and IUGR cannot be assessed from our data although low birth weight has been thought to result more from IUGR rather than from preterm birth in developing countries (33, 34) . In Nepal, Stewart et al. (35) found an increase in preterm delivery associated with young maternal age, but no change in birth weight. However, there could be elements related to data quality influencing results, particularly for children under 2 years of age (36) .
The more surprising finding is that further growth restriction emerges above 24 months. This had a similar frequency in Africa and Asia, but the effect size was about double in the African countries. For example (Fig. 3) , in Burkina Faso and Mozambique (about 10 percentage points) was twice that of Bangladesh and India (about 6 percentage points). The reasons for this unexpected effect could be biological, socioeconomic, or related to child care, or some combination. Breastfeeding practices were studied and did not account for any of the differences in HAZ by maternal age (results not shown). Otherwise, no variables were immediately available to test whether child feeding practices, from 24 months onward, could be relevant to this finding. This could be the subject of future research.
While we found no established mechanisms reported in the literature suggesting that IUGR (or preterm birth) might play a role after 24 months, it needs to be recognized that maternal health and nutritional status affect fetal growth and development in many ways. Fetal development can impact through various pathways. Epigenetic mechanisms may account for some of these effects, and these appear to adapt or prepare the fetus to the postnatal environment (37) . DNA methylation (an epigenetic mechanism) in cord blood has been shown to be associated with body size and composition in childhood (38) . These alterations in gene expression today may increase the risks of developing non-communicable diseases in later life, notably those associated with obesity (39Á43).
The size of the effects observed here is similar to that in another study that controlled for socioeconomic factors and maternal height. Fall et al. (6) , used pooled longitudinal data from Brazil, Guatemala, India, the Philippines, and South Africa and estimated the odds ratios (ORs) for stunting at 2 years between mothers 519 years and 20Á24 years at 1.23 after adjusting for sex and socioeconomic factors (maternal schooling, marital status, wealth index, urban/rural, and ethnic origin) and at 1.46 after adjusting for sex and socioeconomic factors as well as mothers' height, duration of breastfeeding, and parity (We used only parity one.). In our results (which used similar socioeconomic factors), typical stunting prevalences in Asian countries were around 50%, and the adjusted difference associated with young maternal age was around 6 percentage points (see Fig. 3 The significant interactions from the Indian data suggest that improved SES or education does not benefit children of young mothers and that higher maternal age is not associated with better HAZ in the poorest group. This is in line with the common finding (44) that children with higher SES or in more educated groups benefit more from other advances and highlights the need for multiple interventions to improve child nutrition.
Limitations
This study has some limitations. First, the data are crosssectional; therefore, it was not possible to see growth patterns for the same children. Second, due to the different characteristics of each country, the findings cannot be generalized for all LMICs. Further analysis including additional countries would help to establish firmer evidence. The different survey years may have differently influenced the effect of maternal age on child growth pattern. Also, this study did not consider gynecological age due to lack of information on mothers' menarche age. Moreover, there could be other potential covariates that were not included in the analysis. Finally, as seen in Table 2 , the results from Ethiopia and the Dominican Republic are inconsistent with the effect in the opposite direction in the 24Á35 month and 36Á47 month age bands, respectively. These results have been included in the summaries, but are not investigated in more detail here.
Policy implications
The implications of these findings for policy can be viewed in several ways.
First, preventing child marriage and reducing teenage pregnancy is important for many reasons. Among the strategies that should be considered and that have been found to be effective (45) are 1) empowering girls with information, skills, and support networks; 2) educating and mobilizing parents and community members; 3) enhancing the accessibility and quality of formal schooling for girls; 4) offering conditional cash transfers economic and other types of incentives for girls and their families to remain in school; and 5) fostering an enabling legal and policy framework.
Second, the non-adjusted results have targeting implications. Whether or not the restricted growth of the children is due to maternal age itself or to other factors, the children are observed to be shorter and would benefit from attention to foster catch-up growth. This applies particularly to the youngest ages, when catch-up is more feasible. It also applies to preventing further stunting after 2 years of age. All 18 countries showed an effect at some age. At the crucial ages of 0Á23 months, this applied to 7/9 Asian and Latin American countries, and 7/9 African countries. Maternal and child programs should give priority to counselling young mothers on caring practices for their children younger than 2 years certainly in these countries and in others not included here where unadjusted associations are observed.
On the other hand, it is worth clarifying that it is not always the case (10/18 countries) that the smaller length of infants (0Á11 months) of young mothers is likely to be due to the mothers' young age itself but rather this may be attributed to poverty and other socioeconomic factors.
Third, the later emerging effect on child growth Á after 2 years of age Á is a new finding, and persists when controlling for SES in more cases than for infants alone. This is more than a targeting question, and needs further investigation as to causes, which could be biological (because of IUGR being expressed at 2 years), due to socioeconomic or environmental factors that were not included (maybe less likely), or more plausibly due to behavioral issues associated with young mothers' child feeding and care.
Further, these results raise a flag that children of young mothers (less than 20 years in most cases) need to be carefully followed up, after 2 years of age, when the children are more vulnerable to renewed growth restriction.
Conclusions
Low maternal age was associated with child height restriction from 0 to 11 months, in half the countries studied, after controlling for confounders. Much of this stunting is caught up by 12Á24 months, but poorer growth continuing after 24 months in children of younger mothers is observed in all regions. There needs to be further research into possible causes. Nonetheless, more than half the bivariate associations appear spurious, as they disappeared once potential confounders were included. Where they occur, the effects are about double (in stunting prevalence terms) in Africa, at around an increase in 10 percentage points in stunting for children of young mothers.
The results suggest that the infants of mothers below 18 years of age should receive particular attention, in Asian and African countries. However, children after 12Á24 months whose mothers are 19 years and under continue to be at risk of restricted growth. This may well be a result of inadequate child feeding and care practices, the data for which were not available for inclusion here. Whatever the causes, these findings suggest that attention should be directed toward the welfare of the children of young mothers, at least until the age of five.
